The effect of hemoglobin on vasodilatory effect of calcium antagonists in the isolated rabbit basilar artery.
The effect of hemoglobin on the vasodilatory effect of calcium antagonists was studied in isolated rabbit basilar arteries using an isometric tension measurement method. The ability of nimodipine to relax or inhibit contractions elicited by high K+ depolarization or serotonin (5-hydroxytryptamine, 5-HT) was investigated in control arterial rings and rings pretreated by hemoglobin. Hemoglobin (10(-6) and 10(-5) M) reduced the relaxation induced by nimodipine (10(-10) to 10(-8) M) in the rings contracted by 40 mM KCl. This reduction in relaxation was also observed with 3 x 10(-10) to 3 x 10(-9) M nicardipine, 3 x 10(-8) to 3 x 10(-7) M verapamil, and 10(-7) to 10(-6) M diltiazem. On the other hand, the effect of nimodipine was not influenced by endothelial removal or by pretreatment with 10(-5) M albumin or 10(-6) M prostaglandin F2 alpha. Hemoglobin restored the 10(-10) and 10(-9) M nimodipine-induced inhibition of the contraction elicited by CaCl2 (0.3 to 20 mM) in a K(+)-rich, Ca(++)-free solution. This restoration was greater at higher concentrations of CaCl2. Hemoglobin enhanced both the nimodipine-sensitive tonic phase and the less sensitive phasic phase of contractions produced by 10(-6) M of 5-HT. It abolished the inhibitory effect of 10(-8) and 10(-7) M nimodipine on the phasic contraction. Endothelial removal also enhanced both phases of the contraction, but did not abolish the effect of nimodipine. This study showed that the vasodilatory effect of calcium antagonists, especially nimodipine, on the vasoconstriction induced by other vasoactive substances decreased in the presence of hemoglobin.